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Abstract

Introduction: Guillain-Barré syndrome (GBS) is a rare peripheral nervous system
inflammatory disease with an annual estimated incidence of 1-2/100 000. Several
studies relate GBS with vaccination, especially against influenza. The literature is
discordant on GBS incidence during the pandemic. Additionally, while vaccination
is globally ongoing, GBS cases have been associated with an inoculation against
SARS-CoV-2. Objective: To evaluate COVID-19 vaccination-associated Guillain-Barré
syndrome cases and to establish their real incidence.

Methods: Multicenter retrospective study with analysis of the GBS incidence and
clinical characteristics in the pre-pandemic period (PPP), the pandemic pre-vaccina-
tion period (PPVP), and the pandemic vaccination period (PVP).

Results: Forty-seven cases of GBS were identified: 13 in the PPP, 11 in the PPVP
and 23 in the PVP. An increase in GBS cases (77%) was observed during the PVP when
compared to the PPP, but it was not statistically significant (p = 0.10). Although an
increase of the non-AIDP phenotype after vaccination period was observed (34.7%),
a statistically significant relationship was not found.

Conclusion: This study is the first Portuguese multicentric study regarding the in-
cidence of GBS and SARS-CoV-2 infection and vaccination. We hypothesize that the
slight decrease in GBS during the pandemic pre-vaccination period is probably due
to hygienic measures implemented during the COVID-19 pandemic. Moreover, we
found a small increase in the number of GBS cases with a possible relationship with
COVID-19 vaccination. Prospective studies are necessary to better characterize this
relationship and take further conclusions.

Resumo

Introducgédo: A sindrome de Guillain-Barré (SGB) é uma doenca inflamatéria rara
do sistema nervoso periférico com uma incidéncia anual estimada em 1-2/100 000.
Vérios estudos relacionam a SGB com a vacinagdo, especialmente contra a gripe.
A literatura é discordante quanto a incidéncia da SGB durante a pandemia. Atual-
mente a vacinagdo contra a COVID-19 estd a decorrer mundialmente, e estdo a ser
descritos alguns casos de SGB associados as inoculagdes.
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O nosso objetivo foi avaliar os casos de sindrome de Guillain-Barré associados a
vacinagdo contra a COVID-19 e estabelecer a sua real incidéncia.

Métodos: Estudo retrospetivo multicéntrico com andlise da incidéncia e carac-
teristicas clinicas da SGB no periodo pré-pandémico (PPP), no periodo pandémico
pré-vacinagdo (PPVP) e no periodo de vacinacdo pandémica (PVP).

Resultados: Foram identificados 47 casos de SGB: 13 no PPP, 11 no PPVP e 23
no PVP. Observou-se um aumento de casos de SGB (77%) durante o PVP quando
comparado com o PPP, mas n3o foi estatisticamente significativo (p = 0,10). Embora
tenha sido observado um aumento do fendtipo ndo-AIDP apds o periodo de vacina-
¢do (34,7%), nao foi encontrada uma relagdo estatisticamente significativa.

Conclusdo: Este estudo é o primeiro estudo multicéntrico portugués sobre a in-
cidéncia da infecdo por SGB e SARS-CoV-2 e a vacinagdo. A nossa hipdtese é que
a ligeira diminuicdo do SGB durante o periodo pré-vacinal da pandemia se deve
provavelmente as medidas de higiene implementadas durante a pandemia da CO-
VID-19. Além disso, encontrdmos um pequeno aumento no ndimero de casos de
SGB com uma possivel relacdo com a vacinacao contra a COVID-19. Sdo necessarios

estudos prospetivos para caraterizar melhor esta relacdo e tirar mais conclusdes.

Introduction

Guillain-Barré syndrome (GBS) is a rare peripheral
nervous system inflammatory disease with an annual
estimated incidence of 1-2/100 000.'? Classically, GBS
presents with a progressive ascendent muscle weakness
pattern, along with a sensitive involvement, although its
clinical presentation can be quite variable.' It is hypoth-
esized that GBS is due to an immune system dysregu-
lation caused by an external trigger (such as an infec-
tion, surgery, or pregnancy) in genetically susceptible
individuals.' Several studies relate GBS with vaccination,
especially against influenza, but, until now, there are no
recommendations against its use.?

Coronavirus disease (COVID-19) is an infectious dis-
ease caused by the SARS-CoV-2 virus.* It can have mul-
tiple clinical presentations, and neurological manifesta-
tions have been reported, namely GBS’s demyelinating
phenotype.®

The literature is discordant on GBS incidence during
the pandemic. Some authors point towards an increase
in GBS cases during the pandemic, suggesting a favora-
ble SARS-CoV-2 post-infectious mechanism (and not a
para-infectious mechanism).®” Other authors, however,
uphold that there does not seem to be any epidemio-
logical or phenotypical differences that allow establish-
ing a causal relationship between COVID-19 and GBS.®
These authors also theorize that GBS incidence has de-
creased during the pandemic due to sanitary preventive

measures applied to withhold the disease dissemination
(such as hand washing, confinement, etc).? It is not yet
clear however that COVID-19 patients are at a higher
risk to develop GBS, nor there is evidence that supports
a worse prognosis if it happens.

On the other hand, while vaccination is globally on-
going, more GBS cases have been associated with an
inoculation against SARS-CoV-2, which has raised the
hypothesis of a molecular mimicry mechanism or a
bystander activation. Until October 2022, to our best
knowledge, more than 50 cases had been described in

the literature,’'8

and many more had been reported to
the specific pharmacovigilance entities.'®

Although these cases seem to strengthen the evi-
dence in favor of a causal relationship between COV-
ID-19 vaccination and GBS, given the non-neglectable
disparity between clinical presentations, GBS classifica-
tion and outcomes using clear criteria, besides impor-
tant differences in methodologies, it may be precocious
to make such an association.'? It is therefore important
to correctly evaluate the GBS incidence in large-scale
studies to prevent deleterious consequences from as-
sociating a severe disease such as GBS with an important
public health measure.

Although health authorities have made a tremendous
effort towards global vaccination, there is still an im-
portant percentage of non-vaccination supporters,??!
mainly supported by disinformation regarding vaccina-
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tion development and by the reported side-effects.?'?3

It is urgent to achieve favorable group immunization
status to diminish COVID-19 transmissibility. To do so
it is important to increase population knowledge of pos-
sible side effects and their real prevalence through ef-
fective health communication strategies. As such, it is
extremely important to evaluate vaccination associated
GBS cases and to establish its real incidence.

Methods
Data Sources

Data sources were the databases from three Lisbon
area tertiary hospitals.

Study design

This study has a retrospective design, which included
the review of clinical charts of the patients identified
on the hospital databases. The following periods were
analyzed: the pre-pandemic period (PPP), the pandemic
pre-vaccination period (PPVP), and the pandemic vac-
cination period (PVP). The PPP included patients diag-
nosed between March 2019 - February 2020, the PPVP
included patients from March 2020 - February 2021,
and the PVP included patients from March 2021 - Feb-
ruary 2022.

Inclusion and exclusion criteria

Inclusion criteria comprised: adults (>18 years old)
with clinical symptoms of GBS according to the Bright-
on Collaboration Diagnostic Criteria for Guillain—Barré
Syndrome, with a time from symptoms-onset until the
date of diagnosis < 4 weeks; electromyographic con-
firmation (conduction velocities >2 motor nerves and
> | sensitive nerve) and cerebrospinal fluid compatible
with GBS.

Exclusion criteria included: CSF pleocytosis (>50
cells), previous polyneuropathy, severe diabetes and
severe intensive care myopathy (based on clinical and

electromyographic criteria).

Data collected

The following data were collected from the clinical
charts: age, gender, date of diagnosis, symptom-onset
date, the subtype of Guillain-Barré syndrome, neurolog-
ic exam concerning the involvement of cranial nerves,
dysautonomia, Hughes score, serologies (Campylobacter

jejuni, Haemophilus influenzae, Influenza virus, cytomeg-

alovirus, Epstein-Barr virus, anti-ganglioside antibodies),
intensive care unit admission, comorbidities (hyperten-
sion, cardiac pathology, chronic obstructive lung disease,
renal disease), modified Rankin score at discharge, posi-
tive COVID-19 serologic test and date, COVID-19 vac-
cine (number of doses, date of vaccine administration
and vaccine manufacturer).

A presumptive association between SGB and COV-
ID-19 infection was defined as symptoms onset within 4
weeks after a positive RT-PCR SARS-CoV-2 test (COV-
ID-19 positive patients). A presumptive association be-
tween SGB and COVID-19 vaccination was defined as
symptoms onset within 4 weeks after COVID-19 vac-
cine inoculation (COVID-19 vaccinated patients)

Statistical analysis

Descriptive data is presented as median values
and interquartile range (I* — 3"). Proportions were
analyzed with a y? test. Due to our small sample, non-
parametric tests were used. Group comparisons were
assessed with the Kruskal-Wallis H test. These analyses
were performed in IBM SPSS for Microsoft Windows,
version 26.0 (Armonk, NY: IBM Corp). A p-value <
0.05 was accepted as significant. The incidence of GBS
was estimated according to PORDATA data regarding
the population served by each of the three hospitals in-
volved in this study and then calculated using Microsoft
Office Excel®. PORDATA is an updated Portuguese-
certified national statistics database available for search.
Exact confidence intervals on Poisson relative risks were
computed with Stata for Microsoft Windows, Version
17.0 (College Station, TX: StataCorp).

Results

Forty-seven cases of GBS were identified: 13 in the
PPPR 11 in the PP and 23 in the PVP. The median age
in the PPP group was 60.0 (IQR 34.0-74.0) years old
versus 57.0 (IQR 37.0-62.0) years old in the PPVP and
52.0 (41.0-64.0) years old in the PVP Except for the
PPP in which more than half of the patients were fe-
male (61.5%, N = 8), both in the PPVP and PVP most
of the patients were male (63.2%, N = 7; 65.2%, N
= |5). There were, however, no statistically significant
differences regarding gender [X2 (2, N=47) = 2.66,
p=0.265] and age [H(2) = 0.562, p=0.755] between
GBS cases in the three time periods analyzed. Most pa-
tients diagnosed with GBS had at least one cardiovascu-
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Table 1. Demographic data.

PPP (N =13) PPVP (N = 11) PVP (N = 23)
Age (median and IQR, y.) 60; 34-64 57; 37-62 52; 41-64
Gender (male, %) 38.5 63.2 65.2
Presence CDV Risk Factors (at least one, %) 66.7 63.6 50.0

PPP — pre-pandemic period; PPVP - pandemic pre-vaccination period; PVP - pandemic vaccination period; CDV - cardiovascular.

Table 2. Incidence.

Period Cases IR? IRR (95 CI) p-value
PPP 13 1.01 -- --
PPVP " 0.86 0.85 (0.34-2.04) 0.69
PVP 23 1.79 1.77 (0.86-3.80) 0.10

2 Per 100 000 person-years.

PPP - pre-pandemic period; PPVP - pandemic pre-vaccination period; PVP - pandemic vaccination period; IR — incidence rate; IRR — incidence

rate ratio.

lar risk factor (hypertension, diabetes, smoking, others).
Demographic data is presented in Table 1 and more de-
tailed demographic analysis and clinical characterization
is presented in the supplementary material (Table A).

The incidence rates for each period and incidence
rate ratios regarding the pre-pandemic period are de-
scribed in Table 2. An increase in GBS cases (77%) was
observed during the PVP when compared to the PPP
However, this increase was not statistically significant (b
= 0.10), corresponding to an increase of less than | ex-
cess case per 100 000 person-years during this period.

The median time between symptoms and diagno-
sis was 9.0 (IQR 5-19) days in the PPR, 3.0 (IQR 1-12)
days in the PPVP and 9.0 days (IQR 6-19) in the PVP
(Fig. 1). The difference in time to diagnosis between
these periods was not statistically significant [H(2) =
3.498, p=0.174].

In the PPP, more than half of the patients presented

with an acute inflammatory demyelinating polyneuropa-

PVP

Time Period

PPP

—
—

00

"
Days from first symtpoms until diagnosis

Figure 1. Time variation until diagnosis.

PPP - pre-pandemic period; PPVP - pandemic pre-vaccination period; PVP -
pandemic vaccination period.

thy (AIDP) phenotype (61.5%, N = 8), 23.0% (N =
3) had an acute motor axonal polyneuropathy (AMAN)
phenotype and | 1.19% (N = 2) presented with Miller-
Fisher syndrome. No acute motor and sensory axonal
neuropathy (AMSAN) was identified. Following the
same tendency, in the PPVP the majority (72.7%, N =
8) had an AIDP phenotype, but the three other observed
phenotypes shared the same frequency (N = ). During
the PVR AIDP was also the most frequent phenotype
(56.5% were AIDP, N = 13), but a higher proportion
of AMAN and AMSAN was documented (21.7% and
17.4%, respectively). Only | Miller-Fisher syndrome
was reported. The detailed clinical characterization is
presented in the supplementary material.

A further analysis was made, comparing phenotypes’
frequencies in the PPP versus the PVP. Although there
seemed to be a trend for an increase of the non-AIDP
phenotype after vaccination started (13.9% vs 27.8%),
a statistically significant difference between the afore-
mentioned period and the PVP, when considering all
patients in the group, was not found [X? (I, N=36) =
0.086, p = 0.769]. Further subanalysis comparing only
the vaccinated patients and the COVID-|9-positive pa-
tients from the PVP group were also made, but no sta-
tistically significant difference was found.

Statistical analysis considering cranial nerve involve-
ment, autonomic dysfunction, serologies, the severity of
GBS, outcome and need for ICU admission no significant
statistical differences were observed between the various
phenotypes. No significant statistical differences were
found in subsequent subanalysis for the COVID-19-posi-
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tive patients and vaccinated patients. The full analysis can

be found in the supplementary material (Table B).

Discussion

Concerning the apparent reduction in the incidence
of GBS during the PPVP, several reasons can be hypoth-
esized such as the underdiagnosis of mild GBS cases due
to fear of COVID-19/health care services, the use of face
masks, and lockdown measures, which have reduced the
number of respiratory infections.?* Moreover, the gener-
alized use of hand sanitiser and the closure of restaurants
also reduced the number of gastrointestinal infections.?
The absence of a peak of GBS cases during the peak of
SARS-CoV-2 infections appears to support the absence
of a causal relationship between COVID-19 infection and
GBS. Similar results were also found in a large UK study
where the incidence of GBS fell during March and May
2020 when compared to the same months of 2016-2019.°

The slight increase found in the incidence of GBS
during the PVP corresponds to an increase of less than
| excess case per 100 000 person-years during this pe-
riod. It is possible to hypothesize that, similarly to the
influenza vaccine, which causes |-2 additional cases
per million of administered vaccine jabs,’ immunization
against COVID-19 can also cause some additional cases
of GBS. Several case reports of patients developing GBS
after COVID-19 vaccination have been published.’'
However, it is important to note that the published
reports to date are highly heterogeneous in terms of
methods, the accepted time between vaccine admin-
istration to consider a relationship, and the criteria to
diagnose GBS.'? A reporting bias after the first reported
cases of post-vaccination GBS cannot be excluded. Also,
we highlight the importance of the efforts of vaccination
worldwide as an absolute priority to save lives and this
hypothesis should not reduce the efforts in vaccinating
as many people as possible. It is also important to note
that the vaccination period also includes several step-
downs in confinement measures.

Another finding was the apparent smaller median time
between symptoms and diagnosis in the PPVP (3.0 days),
compared to 9.0 in the PPP and 9.0 in the PVP These
results, although not statistically significant, can possibly
be explained by a lower number of neurologic inpatients
during the pandemic due to COVID-I9 pressure on
healthcare services leading to a shorter time to diagnosis

(especially faster electromyographic diagnosis).

A sub analysis considering only COVID-19-vaccinat-
ed patients versus patients from the pre-pandemic pe-
riod did not confirm a statistically significant difference
between non-AIDP phenotypes and vaccination. This
result should be considered when analyzing previously
published case reports and small case series concerning
vaccination against COVID-19 and GBS, which reported
this tendency.!!"'¢-18

It is very important to note that, when studying rare
diseases, such as GBS, and trying to establish a relation-
ship with a pandemic infection or a generalized mass
vaccination, any relationship must be cautious regarding
causality. The limitations of this study are a small sample
of GBS cases, a retrospective study design and a vaccina-

tion effort still ongoing.

Conclusion

To conclude, we present the first Portuguese multi-
centric study regarding the incidence of GBS and SARS-
CoV-2 infection and vaccination. We hypothesize that
the slight decrease in GBS during the pandemic pre-
vaccination period is probably due to hygienic measures
implemented during the COVID-19 pandemic. We have
also found a small increase in the number of GBS cases
with a possible relationship with COVID- |9 vaccination.
Prospective studies are necessary to better characterize

this relationship and take further conclusions. B
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